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FOREWORD

Studies Related to Wilderness

The Wilderness Act (Public Law 88-577, September 3, 1964) and related acts
require the U.S. Geological Survey and the U.S. Bureau of Mines to survey certain areas
on Federal lands to determine their mineral resource potential. Results must be made
available to the public and be submitted to the President and the Congress. This report
presents the results of a geochemical survey of the Mazatzal Wilderness and Mazatzal
Wilderness Contiguous Roadless Area (RARE 11 03016) in the Tonto and Coconino
National Forests, Gila, Maricopa, and Yavapai Counties, Arizona. The Mazatzal
Wilderness was established by Public Law 88-577, September 3, 1964, The Mazatzal
Wilderness Contiguous Roadless Area was classified as a further planning area during the
Second Roadless Area Review and Evaluation (RARE 1) by the U.S. Forest Service,

January 1979.

INTRODUCTION

The Mazatzal Wilderness and
Mazatzal Wilderness Contiguous Roadless
Area (RARE 1l 03016) are situated 8 mi
(13 km) west of Payson, Ariz., and
comprise 451 sq mi (1171 sq km) of
mountainous terrain of which 321 sq mi
(831 sq km) is the Mazatzal Wilderness and
130 sq mi (340 sq km) is the contiguous
roadless area. The area is located in the
Tonto and Coconino National Forests in a
region typical of the arid mountains of the
Southwestern United States. Prominent
- physiographic features in the wilderness
include the high crest of the Mazatzal
Mountains and the deep canyon of the East
Verde River. The Verde River, one of the
main drainages in Arizona, borders the
west side of the area (fig. 1).

A geochemical reconnaissance
survey was undertaken in 1979-81 by S. P.
Marsh and assistants. The purpose of the
survey was to provide geochemical data
that would aid in the preparation of a

comprehensive report on the mineral-
resource potential of the Mazatzal
Wilderness and Mazatzal Wilderness

Contiguous Roadless Area. Data were
obtained from analyses of 470 heavy
mineral concentrate samples, which were
panned from stream sediments. All
sample localities were plotted on a

1:48,000-scale topographic map (plate 1).
Samples were numbered consecutively
from 001 to 448 with the remaining 25
samples being nonconsecutive. All
samples taken in the Mazatzal study were
prefixed with a two letter designation,
MZ. The concentrate samples are suffixed
with the letter "C." Column 1 on each
page of the data of table 2 contains the
assigned sample number. Columns 2 and 3
contain latitude and longitude (in degrees,
minutes, and seconds) for each sample.

FIELD METHODS

Panned concentrate from stream-
sediment samples were collected from
first- and second-order stream drainages
at a sample density of approximately 1
sample site per 1 sq mi (2.5 sq km),
representing drainage areas as large as
3sq mi (8 sq km). Thirty-six percent of
the samples were taken from dry stream
beds, from within what appeared to be the
most recently active channel. Samples
from dry drainages were taken from what
was presumed to be the most recently
active channel. In active and dry streams,
panned concentrate samples were
purposefully biased by collection from
points of natural concentration of heavy
minerals by stream processes. Stream-
sediment samples were sieved on site
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through an 0.08 in. (2 mm) stainless steel
screen into a 14 in. (35 cm) diameter gold
pan. Samples were panned at the sample
site to approximately 1/100 of their
original volumes and then placed in 3.5 x
9.5 in. (9 x 24 cm) paper bags. When
water was not available on site, the -0.08
in. (-2 mm) material was placed in a cloth
bag and transported to the nearest source
of water, where they were then panned.
All samples were air-dried prior to further
processing.

ANALYTICAL METHODS

Dried panned-concentrate samples
were sieved through a 590 pm stainless
steel sieve and the +590 ym fraction was
discarded. The -590 uym was further
concentrated by flotation of the low
density minerals (specific gravity 2.86) in
bromoform. The remaining high density
fraction was separated into 3 fractions
based on degree of magnetism. After
removal of magnetite by a hand magnet,
the most magnetic fraction was separated
by passing the sample through an
electromagnet set at 0.6 amp. The
intermediate fraction was separated by
setting the electromagnet at 2.0 amps and
passing the remaining sample through the
separator. The resultant nonmagnetic-
heavy-mineral fraction at 2.0 amps was
examined under a binocular microscope
for mineralogy and then ground to a
powder for analysis.

Following preparation, the
nonmagnetic heavy-mineral-concentrate
samples were analyzed by a modified
version of semiquantitative emission
spectrographic method described by

Grimes and Marranzino (1968) for the
analysis of geologic materials. Because
the nonmagnetic heavy-mineral-
concentrate samples contain mineral
species often high in iron, titanium,
calcium, and zirconium the following

modification was made to eliminate the

spectral interferences produced by high
concentrations of these elements. Five
milligrams of prepared sample were mixed
with 25 milligrams of a 4:1 mixture of
pure graphite powder and pure Arkansas
quartz. This mixture was packed into a
preformed graphite electrode and arced
under the same conditions as were the
stream-sediment samples. Because the
initial sample weight was half that used to
produce the standard spectra, all values
were increased by two reporting intervals
or steps (e.g. 20 ppm reported as 50 ppm)
Similarly the lower limits of detection
also were doubled (table 1). Spectro-
graphic results were obtained by visual
comparison of spectra derived from the
unknown against spectra obtained from

standards made from pure oxides or
carbonates using a 20x comparator.
Standards were prepared so that their

concentrations encompass those in natural
material. When comparisons are made
with sample films for semiquantitative
use, reported values are rounded to 100,
50, 20, 10, and so forth. Those samples
whose concentrations are estimated to fall
between the above values are arbitrarily
given values of 70, 30, 15, 7, and so forth
(Grimes and Marranzino, 1968). The
precision of the method is approximately
plus or minus one reporting unit at the 83
percent confidence level and plus or minus
two reporting units at the 96 percent
confidence level (Motooka and Grimes,
1976). Values determined for the major
elements (magnesium, calcium, iron, and
titanium) are given in weight percent; all
others are given in parts per million
(micrograms/gram). Table 1 lists all
elements analyzed and their lower limits
of determination and the results of these
analyses for 31 elements are given in table
2, columns 4-34,

Analytical results, sample
descriptions, and locations were entered
into a computerized rock analyses storage
system (RASS) (VanTrump and Miesch,
1977).
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Table 1.—Summary of elements analyzed, lower limits of detection,

and analytical

reference

for

samples

from the

Mazatzal

Wilderness

and Mazatzal

Wilderness Contiguous Roadless Area (RARE Il 03016), Gila, Maricopa, and

Yavapai Counties, Arizona

[D.C. arc/spectrographic analysis by M. S. Erickson and C. L. Forn]

Column Lower Limit of Detection

Designation Sediment Reference
Fe-pct-s 0.1 Grimes and Marranzino (1968)
Mg-pct-s 0.05 Do
Ca-pct-s 0.1 Do
Ti-pct-s 0.005 Do
Mn-ppm-s 20 Do
Ag-ppm-s 1 Do
As—-ppm-s 500 Do
Au-ppm-s 20 Do
B-ppm-s 20 Do
Ba-ppm-s 50 Do
Be-ppm-s 2 Do
Bi=pp m-s 20 Do
Cd-ppm-s 50 Do
Co-ppm-s 19 Do
Cr-ppm=s 20 Do
Cu-ppm-s 10 Do
La-ppm=s 50 Do
M o=-pp m=s 10 Do
Nb=ppm-s 50 Do
Ni-pp m=s 10 Do
Pb=ppm-s 20 Do
Sb=pp m-s 200 Do
Sc-ppm-s 10 Do
Sn=pp M=-s 29 Do
Sr-ppm-s 200 Do
V=pp m-s 20 Do
W-ppm-s 100 Do
Y-ppm=s 20 Do
Zn-ppm=s 500 Do
Zr—-pp m=s 20 Do
Th=ppm=-s 200 Do
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